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.' Second Semi-Annual Report 
Recognition (C. Ponnamperuma, 'Abiological Synthesis of 
Some Nucleic Acid Constituents', in The Origins of Prebiological 
Systems and of Their Molecular Matrices, Academic Press Inc., 
New York, 1965, p. 228) of cyanocarbenes as possible inter- 
mediates in the formation of proteins, purines and other compounds 
of biological significance (R. M. Kliss and C. N .  Matthews, Proc. 
Nat'l. Acad. Sei. U. S. g, 1300 (1962)) attributes additional 
interest in our work designed to investigate either an equilibrium 
between or a resonance interaction between cyanocarbenes (I) and 
alkynylnitrenes (11). 
Dr. Selvarajan, who joined our group on November 1, 1966, 
has attacked this problem from two directions. He has carried out 
deoxygenation of benzoyl cyanide by a phosphine derivative and has 
begun preliminary work on the preparation of phenylnitrosoacetylene 
(unknown) and will plan to carry out its deoxygenation, a l s o  by a 
phosphine derivative: 
0 
If 
CsHsC-CEN -- C,H,k'-cEN 
-RaPO 
Evidence that  deoxygenation of benzorl  cyanide h a s  taken p l ace  
c o n s i s t s  i n  t h e  formation of the  corresponding phosphine oxide 
t o g e t h e r  with deoxygenation products which have not  been pos- 
i t i v e l y  i d e n t i f i e d .  
a t  a l a t e r  time. 
We p r e f e r  t o  r e p o r t  on t h e i r  i d e n t i f i c a t i o n  
D r .  Krueger's work i n  vinyl n i t r e n e s  has become centered  on 
the isomeric  a- and e-phenylvinyl n i t r e n e s  (I11 and IV) . H i s  
c .H,cH=cI.I-~: 
I11 IV 
I 
work i s  designed t o  e l u c i d a t e  the  r e a c t i o n  which mag r e q u i r e  an 
in t ramolecular  migra t ion  of a group o r  atom from an sps carbon 
t o  an ad jacent  n i t r e n e  n i t rogen .  A o l a s s i c a l  ex&qple i s  found 
i n  the Curt ius  r e a c t i o n  (P. A .  S. Smith, 'The Cur t iu s  Reaction'  
i n  Organic Reactions,  Vol.  111, John Wiley, 1947) : 
0 
R-b-N3 - ON2 R - l - N  3 R-&C=O 
In c o n t r a s t  compound I11 gives  predominantly in t ramolecular  
r i ng -c losu re  (Smolinsky e t  a l ,  J. Org. Chem. 27, 3557 (1962) w i t h  
poss ib ly  t r a c e  amounts of the  expected rearrangement: 
I11 4 C,R,C,gCH, + CeH,N=C=CHS 
( i d e n t i f i e d  only by i .r.  abso rp t ion )  
We p r e d i c t  that  compound I V  w i l l  undergo rearrangement t o  a 
g r e a t e r  ex ten t  i n s o f a r  as the rearranged product  ( V )  may 
immediately tautomerize i n t o  a s t a b l e  n i t r i l e  (VI) : 
. -3 - 
I n  r e l a t e d  work D r .  Modler i s  i n v e s t i g a t i n g  v iny l  n i t ren ium 
c a t i o n s .  There appears  t o  be two possib1.e pathways f o r  t hese  
ions  t o  r e a c t  w i t h  water:  
CsHsC=CH2 2 ' ) C&&HO + CHzO + RNH, 
I 
R-M 0 J. H. Boyer and L. R .  Morgan, J. Am. Chem. 
S O C *  - 81, 3369 (1959)  
H O  CsHgC=CHg A> C,H,COCHZ + ? 
I 
R-N Q 
D r .  Modler has discovered the sscond p o s s i b i l i t y  and. i s  fo l lowing  
up w i t h  i n v e s t i g a t i o n s  designed t o  e x p l a i n  the mechanisn and 
i n  p a r t i c u l a r ,  t o  clarify t h e  r e l a t i o n s h i p  between t h e  two 
r e a c t i o n s  w i t h  water .  
I n  September, D r .  Woodyard began an i n v e s t i g a t i o n  of n i t r e a e s  
i n  which t h e  n i t r o n e  n i t rogen  i s  a t t ached  t o  oxygen. These 
oxani t renes  have not been repor ted  i n  t h e  l i t e r a t u r e .  We have 
approached the problem by i n v e s t i g a t i n g  t h e  deoxygenation o f  a l k y l  
n i t r i t e  esters: /- 
R P  RON0 .A> R-0-N 
-Rap0 
Strong evidence that  deoxygenation has occurred c o n s i s t s  in t h e  
i s o l a t i o n  of a phosphine oxide corresponding t o  t h e  phosphine 
s e l e c t e d  f o r  t h e  r e a c t i o n .  Some of t h e  o t h e r  products  have been 
i d s n t i f i e d ;  however w e  a r e ,  a t  th is  t i n e ,  puzzled by t h e i r  
i 
-4- 
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presence and prefer to make a more complete report later when 
we have a better understanding of the events which are taking 
place. 
From his work in 2 , ~ '  -diazidobiphenyl (VII) (previously 
unknown), D r .  Mikol has made the interesting discovery that 
photolysis apparently leads to a mononitrene rather than a 
dinitrene. Evidence for mononitrene formation consists in the 
low yield isolation of 4-azidocarbazole (VIII). The absence of 
benzocinnoline (IX) indicates that simultaneous photolysis of 
both azido groups with the formation of a dinitrene is probably 
not occurring. 
VI1 
H 
VI11 
e.  -. 
Dr. Mikol, who joined our group on October 1, is a l so  
investigating the preparation of diene isocyanates and their 
4 . 
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p o s s i b l e  r ing-c losure  by valence i somer iza t ion .  The i socyanates  
may be prepared from corresponding a c i d  az ides  v i a  n i t r e n e s :  
To i n v e s t i g a t e  azomethine n i t r e n e s  (XI), M r .  Paul F r i n t s  i s  
i n i t i a l l y  s tudying  the  methods of prepa r ing  t h e  n i t r o s o  azomethine 
d e r i v a t i v e s  ( X ) .  These may generate  n i t r e n e s  ( X I )  on deoxy- 
genat i on  : 
e c  > R-C-NI R-C-NO -
II II 
R-W R-N 
-0 
x XI 
He i s  c u r r e n t l y  i n v e s t i g a t i n g  the p repa ra t ion  of  X by ox ida t ion  
of appropr i a t e  amide oximes X I I .  
X I 1  X 
Severa l  d i f f e r e n t  ox id i z ing  agents have been looked a t .  The 
r e s u l t s  are n o t  completely understood a t  this  time and we p r e f e r  
t o  d i scuss  t h e  r e s u l t s  a t  a l a t e r  t ime. 
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It i s  recognized t h a t  azomethine n i t r e n e s  ( X )  may a l s o  be 
produced by t h e  p y r o l y s i s  of t e t r a z o l e s .  We hope t o  develop 
a more general and less d r a s t i c  r e a c t i o n  l ead ing  t o  t h e i r  
formation.  
, 
